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The coexistence of genetically modified (GM) products with
their conventional and organic counterparts has been one of the
most scrutinized issues surrounding the introduction of products
of agricultural biotechnology into the agri-food marketing
system. Fears that the widespread adoption of GM products will
drive their conventional (and perhaps organic) counterparts out
of the market, have been countered by arguments that their
presence enhances the equilibrium product variety in the market.
Central to the argument is, of course, the possibility of
coexistence of GM, conventional and organic products, with the
main focus having been on farm production systems and the
prospect of coexistence of GM, conventional and organic crops.
W hile the coexistence of the three different cropping
systems is certainly necessary for the existence of GM,
conventional and organic food products in the final consumer
markets, the availability of GM, conventional and organic crops
is not sufficient for ensuring the coexistence of food products
utilizing these crops. The coexistence of GM, conventional and
organic food products will be determined, instead, by consumer
attitudes towards these products, the food suppliers, and their
interaction in the relevant food product markets. The possibility
of coexistence of the three different types of food is at the heart
of a research project completed recently at the University of
Nebraska-Lincoln.
Specifically, this research develops an empirically relevant,
integrated, multi-market framework of analysis of the
coexistence of conventional, GM and organic food products. The
framework builds upon the Giannakas and Fulton vertical
product differentiation framework (presented formally in
Giannakas (2011), and used in several market studies for GM,
conventional and organic products cited therein), and it explicitly
accounts for the well-documented (a) heterogeneity in consumer
preferences for GM, conventional and organic food products,
and (b) imperfect competition among the suppliers of these
products.
Once developed, the framework is used to identify (1) the
determinants of coexistence of GM, conventional and organic
food products, and (2) the exact conditions under which this
coexistence will occur. In addition to enabling the analysis of
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coexistence of these important food product categories, this
framework allows us to effectively capture the impacts of
coexistence-affecting strategies and policies on equilibrium prices
and quantities, the welfare of different consumers and the profits
of the suppliers of these products. W hile most of the analysis
focuses on the case where GM, conventional and organic food
products are segregated and marketed separately, the issue of
coexistence under a no GM labeling regime (where the GM and
conventional products are marketed together as a non-labeled
good, as is generally the case in the United States), is also
considered and analyzed within this framework.
Our analysis reveals that the coexistence of GM, conventional
and organic food products, and the welfare of the interest groups
involved depend on (1) the market structure and nature of the
strategic interactions among the participants in the different supply
channels; (2) the costs associated with the supply of the three
products; (3) the consumer attitudes towards GM, conventional and
organic food products; and (4) the segregation and labeling regime
governing the products of agricultural biotechnology.
Specifically, an increase in the cost and/or degree of market
power in the supply channel of a (GM, conventional or organic)
product increases the price and reduces the quantity of this
product, while causing the equilibrium prices and quantities of its
substitutes to increase. W hile the suppliers of the substitute
products gain, the increased food product prices hurt all
consumers. The effect on the suppliers of the product in question
depends on whether it is the costs or the market power that have
increased – while an increase in the costs of a product causes its
supplier profits to fall, an increase in market power makes these
suppliers better off.
Regarding the consumer preferences, an increase in the level
of consumer aversion to GM products reduces the demand for the
GM product, while increasing the consumer demand for its
conventional and organic counterparts. The equilibrium quantity
and supplier profits fall in the GM market while increasing in the
markets for conventional and organic food products. All prices
increase in this case, resulting in welfare losses for all consumers
involved.
Finally, an increase in the consumer valuation of organic food
products increases the demand for organic products, and reduces
the demands for its GM and conventional counterparts. Price,
quantity and profits increase in the organic market and fall in the
markets for GM and conventional food products. All consumers
gain in this case – consumers of the GM and conventional food
products benefit as the prices of these products fall, while
consumers of the organic food product benefit as the welfare gains
associated with their increased valuation of the organic product
outweigh the welfare loss caused by the increased price of this
product.
W hen the GM and conventional products are marketed
together as a non-labeled good (as is generally the case in the
U.S.), their coexistence will depend on (a) the structure of the
market for the non-labeled product and the nature of the strategic
interaction among the suppliers of the GM and conventional
products; (b) the relative costs faced by the suppliers of GM and
conventional products; and (c) the ability of suppliers to switch to
the production of a (cheaper) substitute. In particular, if the
suppliers of the non-labeled product are perfectly competitive,
then the product with the higher production costs will be driven
out of the market, and the non-labeled product will be priced at

the (lower) marginal cost of the product remaining in the market.
For the GM and conventional products to coexist under perfect
competition among the suppliers of the non-labeled food product,
these products should have the same costs of production. This is
quite unlikely, however, due to the agronomic benefits associated
with the production of GM products (and the fact that costs are
continuous variables, and the probability that they will take the
same value is zero).
Similarly, if the suppliers of the non-labeled product are
imperfectly competitive and involved in a strategic price
competition, the lower cost firm(s) will drive their higher cost
rival(s) out of the market by pricing the non-labeled product
below their rivals’ costs. Similar to the perfectly competitive case,
for GM and conventional products to coexist in the market, the
costs associated with the production of the GM and conventional
food products should be the same.
For different cost suppliers of GM and conventional
products to coexist in the market, they would have to compete in
quantities and be unable (or find it unprofitable) to alter the type
of the product they produce. Obviously, if the food suppliers
could switch their production between the GM and conventional
food products (i.e., if the switching costs were less than the
efficiency gains associated with such a change), they would
always do so, since changing their production would enable the
high cost firms to increase their profitability by producing the
(undifferentiated) non-labeled product at reduced costs.
Consistent with Akerlof’s lemons theorem, the marketing of GM
and conventional products as a non-labeled good (as is currently
the case in the U.S.), could then result in the low quality product
driving the high quality product out of the market, jeopardizing
the potential for the coexistence of GM , conventional and
organic products in this market.
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